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m m%km\ 1 *#H* ^ f *i! a *■ 4 * *w 

^^ ^#f 104005220X0 ^>h , N * WD93^731 f « 
7 gj|jj§ Si^pC;?|#^ 1 ^S #^m*^t ^ MM 

(HUTti57608)o 7 ^ 

(W094/18945, J02204407); o 

^imxk^t&BM s^h&mt s to 

# - *t % & wk .k £ & #& £ m t mp^kM $ m ft-sfc* 



a * ***** & -il %mm® m ####si, #b* & t a pH ^jvf 

s^/*fc*T JMr'^a ##4s|, Ji 

Mo >m , m>m •> t * .jr^it^u^^ ^# 

*A 9i# a.- *t 5s n, & f ^ m jfoi **** 

■ * * £ if it fc* Bt , $ - j* % SLte. & ® # A - ft fc^ 



£ " j.^ia. ^ ^ "A # - *t £ ^ ^ £ & 
#m ^at^ 4.- *f it ^ & 4 # & 4 # , m # 

ii 4 1 & B ^ # fc $i & t # <t iL&faAW&im 
& 9J # ■■«£ 4tJt f it *4fc 4#i. # * # t tfi 7 
ii I s - £ * JL 91 # t 1*. #1 & 4£> # & & 44feSi & 



fr&t&bM myitis.® u$Li%-b m^^pB ##31 t mm 

& CRC Handbook of Food Additives, second edition)* # # , 



£.<#,o ... .. i . 

i£ ® 3)0. 1 -3 % » 0. 2- 0 . 6% o ! 

•4fAfc 1 M 1 : 50, jfcHfeife^ 1 : 2 P?j 1 :20, £l'-5 

■ *'l 1 " iO* ' I ; . 

#H*, isnt & #T # .MM 48 & o % 

>K *#4* # £ # & * -f /U <f *l * * ge, f ] * at ^ # #o 
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f &n %&-\± 0 m*t> n-f t #ix 
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f ^ # £ ## #J x |j t «t 

4i4^##*^#*4^&n - translucent) ^ 
it ( ^ Food: Manufaeturei June 199 1 pp 49-j 53) 0 #J| 

if # mm # « >; §# ~£ & 

ilfwrit, At #ifc^A«r|jM us4, 

487,757,US4,098, 435 1154,211, 341 * 0 ^ 
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FR2,05t,922o ' 

£ itf^ t ^ DE3, 630, 849) o I 

^ ^. «fl ^ ^ v^- 7 ^ ^ ^ ^ ^ *J ^ # J^l ^ ^ ^fc ^ ^ 4^? 



> 7bSf-#£%f 40% w/w Bt^f^o 

& i m Jf # & 4*i£# & 4j#Mfe -f 



§ $_At & & x|i 6$ Method in £nz^olo^, vol. 44 

(1976)t m^^r^. 33 — f- f ipi $y&$ #J ^ fy^ ^ Chi . 
roCLEC (Altos Biologies Inc. , Cambridge, MA* USA) j 

#^^/tc#, ?p ifc ,* jLiw: vT-si ^mm d,m 0 



50— 90%, 60— 80%o 

it 1 1 it#.# w ## Maa : ,;t^ *f afl f & .j* 

1993, Thermostab. Erizyraies, pp, 124 - 143. Narosa, ISfew Delbi)o 
£ t - * £ & £ $ ■* o 

£ 2t % & .&M®M 1 — 0r I. ^ ^4 J A. 

&&v\m&M.& tiMM-f r#*s& - 
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'liia.^^ gp #r \% if} ^ it A m 
# f & & * 4# ,, ^ & 

-1±^^# (#H<»£ & . Boehnlein et al. , Pharmaceutical Research Vol. 
%r no. 8 (19*94), n55 - 1159)o MM *%L 'Aftttftl k %, 

iMNMib f'JjtM J_ o ife.^ *fl ft fc£& %Ht— % i&A 

o & & & & 1 1 » ni°£.fc m ® & t MMM A ]i 

+ E6^f Jib BeijeUergen van 

Henegouwen et al. Fat Sc. Techno). 94(1992), 24-27) 0 

^^#^#tCQsmetics & Toiletries 102 (1987), 36~42)p 
«$&##&#-itt#, ££#iiX f^t ^1 Afe ^ i^^-fct ft^r W ^ ^ ^1: 

IrML Recombinant Biocatalysis Inc. (Philadephia, tBA)«|# 0 # 
>K*&#/C8t^a£(cf, EP507369) & C@tg§g|(cf . WO 

93/20 190 ) *N£# ft» if) .*JLX^il>mfr&T 

AMM f 15 it 7 it , @|g|^ <M£ ^£<b £ ^ ^ ^ 

m&G&itjktfe t * Ji ^ it # * &i£ # * si ^ *tj tf, , 
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•&^Ajt*tt-**^ A^^^* ****** # A***!*-* #1 ^ 

jfc^Mfc** 3 ***** £3 ******** * f 
#=tai?H&CMima etal. Vitamins 41 (1970). 387) <, 

m. m ® #4mu^it ^4 ^ it $ ^mMm^MM- it^-M* 

j*i * * f 6 ^ * * t * # d& f n m> 

E^***"^**^***^* ^ M Blom ^ 
&&(Food Chemistry 12 (1983), 197 - 204), § - 1 

& ft MIW Sfc/Nr 4fe&$ p - 9 & **r* 
M£ 0 & ^$ c &7Y.'\kttM»°, # » &m £ *»f # & W 4fr •£ 

# 1 4t A 3M : lfr# ft ft & # # ft& £ , £ * ft#l ^ '* & ft ® 
■VLfrpffifr&fL FR2,694,018;EP 504005 )o 

*. %. t & $ -t f & ft & jm^s^ n A 

ft^x^- ># #] — - *i & & m # & ft * t M n ft ® 

#fi®&%Mtit&t%®{d. US4, 476, 108, US4, 588, 586) 0 H% 



tt, it & 4£ I. ^? ^ 4 & W 0 ^ ^ f"^:^T, it 4 €.i,^>^ ^• 

£ * % $M? fV%&€ t De- 

quest WW) *$^%&9&^^ 

&mM&MM^&&®m^ Carbopol 934 & Hheovis 
CRXCA (Allied Colloids) |(NKMMfe M o ^^^r% 

lata : f : ^S#§' ; 

4# * #4 * Muset et at. . Arzneimittel & Forschung, 

10(1960), 234- 239 )c > 

1 1 %4m^\ mm. 

A* a P] # § ^ k 4 g M ^ 4 4f * $ $ 4 - #f $ & 

bmm-~m*~w a-!m-te&& 0 



■ft$it&i&&(4-1L Smith, W.P., Cosmetics & Toiletries Vol 109, 
p P 41-48, 1994 ) 0 ft 'A li *t#& ****** Iffc AHA ^ 
.&**# P H -fife v*3ti££t t *» A£- i) * 

# f £ , ttft'JMi&tlt # S jfJ^Wfrtf & 1 f & # 

3* o &Mkk fc£&&¥ iXStreptococeus mutans) 

& ft 4 4N #" ^ & # p. f £ t M# M & 

^iaiii£^t4M 1^ t^^ J ^^C^H p # it Hamada and Slade, Micro- 
biol,. Rev.. 44 (1980), 331— 384)o US4,438,093 f 'kftM fi 
% f i£M&&mt* « 6$ §| £ at *>¥?M f ft&o ;$ *t, 

*JL -ft : 1 -'^^ ^^4t%## # 

feftl & it t r # — *T m ^ #^b^ IpI Jl 6^ ^ 

*hf W * *b m 4 i & M £ # A- ** 4* ^ *i 
ttWi&t-t&M * 0 ft 4 $ 



m & *h* ■* *\ t ^ NL7613253 t , 4tH 7 it * * J? # 

# & «t « & H(A $ 6$ 4 **4 , *** 8 -t *h m ti>t & tfcffi 

* .# it g Jr ia. £##3! f Staff #J f # EP678241 
* , # J*3 A *it # o ¥ EP678241 f # it 

& & # # it # * & , & iff EP678241 f 6$&L^#, *T 

■k* j&g vx # - >h# & # # & ^ a g&ff g 

♦ f * * " fc #^ ■ # it # 1 & » ^ .Jfc & & 9? 

~ & & ftSS ( DH A ) £ it itX & £ 4 , t^lc^t 
fr\ it ® # A # A^tto & * i(NMt#, 7 DHA £ 

DHA#m^itit# DHA P H £3H*4$fc S) 



ju & ^ # & *t $ trt a& <* 4*¥ .£ £ a * * nt* 
® : 2 P H4# ?T, t*. «- nm#m* n mmm 

f * $ # t & > t # 

®f- ^ & PEG6000 # # * * & 5'C ,25tl,4013T^to £ 

& '& fltif® (Bacillus licheniformis ) ^ M HSfc 3r & 

Genericor International, Brughes, Belgium e 
Itfcfcittt t'&#6 SIX & ll Sfc-ft & #*f 1 (Bacillus amyloliq- 
uef aciens) 6$ M, k Gist - brocades, Seclin, France,, 

« Jci: #l&4fr "t 70 % (w/w) T.J=.* ( 1 . 3 - T iBG) s £~ 



If (1, 2— i*j~#;BG)ic. PEG 6000(J£C~5| 6000; PEG) fo$j-M$ 0 
% 1 ii^SlMft, v^O.l % >fc£ 6#*H&& t pH6.0 # 
§£S£*5o «tft-*^4Mfc*T#^ il 

&&#f*1" 5"C >2$TC-.& 40TC To ^^fl^t^l 1*1 j^^##fj^l^J 
^ Q *£ %jm> t & 4f 6 fi| & # o * 4«i& t J*** ZxMtim 

i 

#M i f 4£ & 6 «SM& # Gist - brocades *#^<I %MM ft « 
i£#&(ISL Method Number 61195 ) »T Gist - brocades, Delft & 

<<M0tKpH7,OT^ 0:.mW Hammersten Sl^b^t^A 

4tT|/^S 30 ^4f J&.,^#p^^ 6 ^ 
«*J(r :£ 275nm ^m^T^I^^ *iH«^jfcg iit it 4 

fell \ f ; 

— -^Sl^^^tSj, T ft ~# 91 & J&ifcT PEG6000 o 













40% 




BG PG PEG 


BG PG PEG 


BG PG PEG 
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9670 10050 9970 


9670 10050 9970 


9670 10050 9970 


9 


9590 9840 9980 


9770 9940 8420 


9460 9580 2530 
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9390 9600 9500 


9088 9540 4620 


9120 9440 2030 



I 



16 







51c 




40c 




BG PG PEG 


BG PG PEG 


BG PG PEG 
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17900 18500 5690 


17900 18500 5690 


17900 18500 5690 
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16900 16600 3580 


15900 14600 1660 


3840 3540 (2000 
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16300 17600 3370 


15200 12600 2930 


<2000 4410 (2000 



cades Seclin (France) 0 



## ® % - 1 & &0 # & Gist ^ bro- 



**** 




24.25 
25mg 
25.0 
0.75 



(klucei H €, Hercules) 



48.5% 

50% 
1.5% 



>)c 4:8.5 

0.75 1.5% 
1.0 2% 
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Agfapan.25 «*L-tA# 0 *>%M%L%ft?) ft, &f&tiLXft*fiM# 



& $&* ##* ^# a n '$ mut, at & $ m 

^ 4< i ; i *» i :2 & %m ##* & *$ g- a n ft ftjzm 

mmM&*$&& t&m. Do ^ f i : i ### & 
immli gkBft$frM&, <&H^f * 



7 ^ A &Vt. # a - « (AHA's) 

* *.«&Sfc#|Mf tof M |Ufc£ k ft Genencor Interna- 
tional, Brughes, Belgium, fft^'tt 35% (w/w)(# T 
35%(Ww)#iHfc r 0. r%(Ww)pH6.0 # Ca( Ac) 2 
to « & t ft 1) i% f S. £ 37C v P H7 . 0 -ftWkto 500 f 

£ il Rhizomucor miehei ;M-&S&:£-6 S|^#(210. 000 
■£&/m0#6 Gist - brocades, Seclin, France G 

£ & & * ;m$ 4- *t JL m £ # s$ ^ ( ^ -t ^ #■ ^ , fa 

Food Chemical Codex ID «') £ ) # D Gist - brocades, Seclin, 
Frances £ & $ fi ii'fc M $f 3£ ft ^f- $. JL S£ i£ 6 6$ $ & , & ^ # 
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20mg 2ml *&&* + 9 

&4J§T&##^$& AHA it M-o # 5 1 - %n. (Boom 
Chemie, Netherlands) * 5 St (Merck, Germany) ^H*f 

80mH$*t, A 25% % NaOH 4* pH $ If J. 4. 0, 4t£ 
100 ml 5%.<$ # 5 Jt M&totiL 

( Acros, Belgium) >&f 80ml ^ * f Jf ft 25 % W NaOH 4* pH #1* £ 
4.4(£ pH4.0 T«fW)|f), 100mlV/#«3%*&* 

P H7.0 &#M£HNfe# PH4.0 HCi 4%ifc«flil Mer- 

ck, Germany^ 

^#*H*jNr o.i 4& lifiliiti^Wvf 

0 1 it^^t.^ & S| 4fr JL>Hat# 'Mft. VX^I'] ^ f 0; 1 £ 

& ^ iL ^ * # *») *>° X 0,9ml # pH7.0 ^I't&s 
pH4.0 ^M>t#Lv5%'€ ir~&J8U 5 % 6$ & Sf- 5 % # #■ # 
£#$4 ^?t^^^^#Jif , ^#+iMt>&*M3 40 
Agfapan APX100 iM^ll^ & jg # # # # & if 

*ft#ifcJM4Ufcffl2)*r*». £*t AHA's &&%®,&%M 
& 3 6|#^ KJfc p,H7 . 0 At f # #> pH4 .0 A £ Bf ^ # « 

4 £ T , A f M*4r 6 $ & pH7 . 0 A pH4.4 8$^ 

v£t#4,*f 5%^ J.-*** 5%6VL^^#^%¥%i pH4.0 

P H7.0 vUaJt%6^ pH ^TJr^^^p ^-ifcfejHP 
-'ft AHA's,£ pH4.0 T4MT*H&*$ % $*W* t> o 



pH a AHA's -I^T, ^ 6 Sltft-f ^ 6 



m n w , & * n % % n r 5 # mM * & m m — • j? 

600MHz f 0 



Jillus niger);^ ^#;*L ^ 
12.000FTU/£] &%4fcfti$ifcft ( ,1 & % ; ^ -f ^ ^ ^^.jj 

10. 000 4-&/jL)tk I Gist - brocades. Delft, the Netherlands* 



& D2O t #f 70S (w/w) ^^^.#^ 2m mol/l m EDTA(pH7 
- 8) t ^#j>& 1 % (w/w) <^ Jii£-&*f S|#j m o 

£ DzO t 1% ( w/w j # 4 S£ it fi£ *| ( NIKKO 
Chemicals Co, Japan) 6$ pH 1$,2fJL 5.0 
37t: T, & 4 f>*ti*3 T 50% ^itM^Ff- 

Mi 

£ 70% (w/w) # ^^^^^T»-4^jfe^^^ Jfc Jt^ 

* M**^**^*^ ja D20 5% (w/w) 

70%(w/w)i**JL # 

2mmol/l EDTA 
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-7.5 



$ ^^Tm^^^M^CNatuPhps^SOOOL, Gist - bro- 
cades, Delft, the bIetlierUnds>^t#:#* &$mt , # 2mi £. ptt6. 
0 M lOOmM ^»«bhl» t% & ^4M&^|j£ 200fil &4>&$U& 
i&i±4* NatuPhos^OOOL 70% #*M$>£&t ## 5 

MfWiK B vxm# 377U/g ^feJUK*** i.10 * 
P H6 .0 # SQ«C T, #^#^ 1 %W C *# a 1/xmol 4f£# 

imi 20%# tca ^# 



# o n tx4m& 3&c r & 30 *Hf ft #^ 85 % 

& 37t fJ*l P.t^ T 89% ##4MS # 

A 60 ^*-MK£"*** 90% o 4 30 



£#it3Ut i. t>4 IL & 8& ( Hanseriula SP , , * 
ft Sgma)#»-t^ t , **fttt&*H*&* 60% 

(w/w) 0 #i^^^##^Ht^i:^T## 1 ^/l 2% 
0.01M #S^NpH7 * , -4MM|#iiL##' 10 #o itf* 

£.4£ $it# Perid i&% & (Boehringer Mannheim, Ger- 
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E ^ t # /f # if S$ W # *l # 4- , IB $ & ^ f 

7 



Piccantase & £f & (JRhizomucor miehei , ^ # £ ^ 30 . 000 BGLE/ 
Gist - brocades* Seclin, France),, 

«L Maxatase [ & ■$ $ M # i (Bacillus subtilis), # € j& 19 3. 
16BYUAg).* Genencor International B. V. , Delft, Neiherlandso 



G999 L<X* 4, 1000u/g)*i Enzyme Bio- 

Systems Ltd. , Englewood Cliffs, NJ, U.S.A. o 

& TrAlO, EP0507369 * , 

^t^flX^***. &&-fcpH4.0 v 30t:T& 

48 'j> ft & ^ * it mx % 

Seitz K700 , ft jl^xtM £ Seitz Supra 250 C 

iff * ^ fii#£ Seitz Supra EKSi£#o HMM 



r&*#'#&# 300 #m/&#£ 0 

6 f Piccantase .Maxatase * |Mt C St 
flsl)^^ 1 fftiUMM' # 16 ^^^a#.G999 $1 

mrt^-f i ife§t*to siit* 55 i*^c*.A*i#-f i € 

#^T#tfl#CWt#(Sigma)##^^ 0 

***** too. m# pits. s 4*tt*-t ^ too it#«r&&vxn 

200 IK' tf'Cf* 3fc# Htf * ^ X 500 $L ft Ifc^jc t 4 





| 



fc^X**^ %*> ( Metck, Germany) o fltfl 600MHz ^ 









1 .J>Bf J& 


4 


Maxatase 






G999 








0 


+ + . 


Piccantase 


+ 


+ + ; 



- = JLfr® ;0 ^&MM&$4tx. 

pH ^<k%*n®>^&&^&tt &o & pH7.5 37t Tifc&HK 
© £. & # & ^ # 'f 1 #) 44 &&4t4A ti. & * # # # *t It 
&#*$(jto**)flU ^#jfe^*N*'fc CQA4047 t,«6 

JL T ^-^ Gist - brocades, Seclin, France & 
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G999 


<1 




no 


Piccantase :&£&i$L 


20.000 



Mil 

— G999 #^#casif^#^,-1-^^^^^^^, S 

i£ & # ^©J£4t^ &#r flCifc o 

GhiroCLEC- BL,, $r $ t ) >& # ^>iMNfc* # U 

Altrus Biologies Ihc. , Cambridge, MA, USA 0 

Carbopol - Ultrez - 10, # & BF Goodrich, The 

Hague, Netherlandso 

M. ChiroCLEC - BL : ^*&Sf jfc & 4. 8 jt#,&#|j 

35% T — Sf-fr 0 . 4% Carbopol # * 0 4HaL#»# 

f#l # & pH ift tf JL5.5 ,. 



NMR ## 



HPLC m Varian LC 5010 

£MHM* 20>1 



£ 5m ; ##f AHA #j£M 

£ 0.1M ^^(pH7)il.'« * & 0. I'M &#.«fc(pH5. 5 pH8. 

5(m^-t DBA #l$JSf,#&&#*> 2v5s7 X/atil®& DHA: 





Varian UV- 5, 215nm 
Aminex Hpx 87H;300 * 7 
0 . 01N H 2 SQ 4 
0.6ml/ min 
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pH 




^«Tf']AftJ6«^DHAtg/i) 
0 2 5 7 


ft # pH 


5.5 






31 22 


17 


4.9 


7.0 




49 


18 13 


11 


5.6 


8.5 




46 


2.4 1.1 


0.8 


7.5 


7.0 


9 


48. 


18 13 


U 


5.7 


5.7 


0 


47 


28 |9 


14 


5,3 



Mil 

- — pH&4«a& DHA ^##m^')±o 

- — tH**t±*jfitS£ $ #M& n DHA <S$ 4 € ^ & 

HBtT DHA £ 401E T§Mfj| 
£ 0.2M ^Jv^^t^^ 1 114- 5% # DHA SMl.' 

&T1$t#:g^#.M 0.45mg/ml o £ H 2 0/C— # = 1/1 
t-fl* 4 # 5 f >K ^vtit^ f M^ imMfcT®* 

5 t Stall A. 15mgCdI)a - #. W%o ft H XA& \#%&if 





DHA 


pH; ■ 






i 


5 


6 






2 
3 


5 
5 


- 6 
1 5 






4 


5 


5 


N 2 


t*>~gf./H 2 OAkTIi- 45/45/10 


1 5 


5 


5 




& 4 + 0.3 ^ 


6 


5 ! 2.6 
i 
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& 40T2.T 35 JLJsrt E)HA If * 





, #>i^ DHA 
m<& = 100% 


M. ppm 


L,8£ ppm 


l 


20% 


1600 


2400 


2 


20% 


1400 
1000 


2600 

1200 ; 


3 
4 


40% 
30% 


rid 


nd 


5 


30% 


rid ... 


nd 


6 


90%. 


200 


300 



•j & bid #lb#M # It 1" *P & p% ~ W &^ 

# llg iL^^te&f Jg ^^^^^^^(Keltrof RD, Kel- 
co International, Limited) >8g »>0. 5g 0,055g 
####£~'t Turbula®^^l^t ^^o $;f#^^#&^ 
-f 480ml 6^ t o IP^Ift P H # 4.8, ^#2% 

# 25ml # -t i£ # & & X St 3£ - * ') v f t, ^^^-^^ 
£ 1 & # 225ml & # SM*&# c 

&*$«Hf*J 7 -*i"t^ 2000ppm #£.6 

£MLU 



* UQg lg&#*/Mfc*Jtt**f 388ml #} 
M^^ y MMMit^^tM%n o pH £ 6,5o Ail^ 

4 »^a**|UJ«iat. hplc *H*i ^ & «.j & & £ * T ^ 

$t 4 M&Mit&f q^tfrfflh 20.1 *> 20.2%(w/w)o 

# 200g — 4g &4fr*£&*Jfc*-f 876ml ^^{@?jc 

* n o. pH $ 3. 0o 

^tt«r#£*$- 200 4 lOOppm 4MEf 
^*..^^.4^^.^^#^^'4t^af 100 jg 200 

* 2 SQg ##(25 g : «*t i## 225 g #*m^a)^etJ^# 

4 ^ & F £ * % 25 JL 50 # ^ 

p s «4>*«hp m^s *r # jus jf** m tin mm. #4Mt 



at*&>Nfct*$~f- ft * # J5 - >Hfc 4 J. ^ *hm* * Jfc 4t R « . 
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4># t # $ p b >y n & *f # ' - * * t «? m- >t # ft 



2<» 



.» 

t 



pH 7 pH 4 pH 4 pH 4 pH 4 
•f la + ga + sa 




ga •= 5% 
sa .« 5% 



a 2 



- 2 - 



